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Chromatograms of phenolic acids obtained from extracts of 
stems of S. inerme Rehm and S. peniculinum Moffett 
differed in many respects and this could possibly be used 
in the taxonomy of the genus Sarcocaulon (DC.) Sweet. 
Chromatogramme van fenoliese sure wat verkry is uit 
ekstrakte van stingels van S. inerme Rehm en S. 
peniculinum Moffett, het in baie opsigte verskil en hierdie 
feit mag moontiik gebruik word by die taksonomie van die 
genus Sarcocaulon (DC.) Sweet. 
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Cross-sections of the stems of Sarcocaulon (DC.) Sweet con-
tained a high percentage of dark staining cellular substances 
(Figure 1) which stained positively with a FeS04 solution, 
indicating the possible occurrence of tannins. Since tannins 
in general are composed of a complex group of hydrolysable 
and condensed tannins, which are fairly difficult to resolve, 
it was decided to study the occurrence of readily hydrolysable 
tannin intermediates and other related compounds such as 
gallic acid and hexahydroxydiphenic acid. Gallic acid and 
other benzoic acid derivatives, such as p-hydroxybenzoic acid, 
protocatechuic acid and vanillic acid together with certain 
cinnamic acid derivatives including p-coumaric acid, o-couma-
ric acid, ferulic acid, and others not mentioned here, are 
known to occur in a wide variety of species of angiosperms, 
gymnosperms and pteridophytes (Goodwin & Mercer 1983) 
and can be readily extracted and resolved. It is a well known 
Figure 1 Part of a cross-section through the stem of S. inerme to show 
dark staining intracellular substances (tannins) . Bar = 100 ~m. 
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fact that flavonoids have been used successfully in the chemo-
taxonomy of many different plants and since flavonoids and 
the above mentioned low molecular weight phenolic acids are 
synthesized by the same pathway (shikimic acid), it is conceiv-
able that they could be used for chemotaxonomic purposes. 
The genus Sarcocaulon belongs to the family Geraniaceae 
together with four other genera namely, Geranium L., Monso-
nia L., Erodium L'Herit. and Pelargonium L'Herit. A revi-
sion of the family is currently in progress [Monsonia - Venter 
(1979) and Sarcocaulon - Moffett (1979) completed], and 
a survey of the phenolic acids present in the different species 
of the different genera could be helpful in classification and 
future clarification of the affinities of the genera in the family. 
In this preliminary report the phenolic acids extracted from 
two different species of the genus Sarcocaulon were compared. 
A study of the phenolic acids of the remaining species of the 
genus is to be undertaken. 
Plants of two species (S. inerme Rehm and S. peniculinum 
Moffett) were collected in the north-west Cape Province in 
the vicinity of the Orange River. Herbarium vouchers of the 
species examined are S. inerme - 2716 (Witpiitz): Golf course 
Rosh Pinah ( - ~O), Verhoeven 95 (BLFU); S. peniculinum 
- 2816 (Oranjemund): 5 km N. of Ochta ( - OA), Verhoeven 
94 (BLFU). The two species have a very restricted distribution 
(Moffett 1979) and in nature are subjected to very similar 
climatic conditions. Collected plants were cultivated in a 
glasshouse at the University of the O.F.S. and stem segments 
of the cultivated plants were extracted for phenolic acids. S. 
inerme is a semi-erect to prostrate spineless shrublet with short 
blunt petiole bases on the branches. The species is included 
in the section Denticulati Moffett. S. peniculinum is a prostrate 
spineless shrublet with bi-tripinnatisect tomentose leaves. The 
species is included in the section Multifidi Moffett (Moffett 
1979). 
A slightly modified extraction procedure of Konishi & 
Galston (1964) was used for the phenolic acids. Ten g of stem 
segments of two different plants of each species were homo-
genized in cold (2° - 5°C) 50070 methanol and left overnight 
in a coldroom at 2° - 5°C, after which the homogenate was 
filtered, and evaporated under reduced pressure and the 
residue dissolved in absolute methanol. The methanol solution 
was evaporated to dryness under reduced pressure and the 
residue taken up in distilled water. The aqueous solution was 
hydrolysed with 2 mol dm - 3 HCl under a reflux condenser 
in a waterbath at 85°C for 30 min. The hydrolysate was 
extracted with diethyl ether and the ether extract evaporated 
under reduced pressure to dryness. The residue was extracted 
with 5% Na2C03. The pH of the aqueous Na2C03 solution 
was brought to 2,5 with 1 mol dm - 3 HCl and extracted with 
diethyl ether, the ether fraction evaporated to dryness and the 
residue dissolved in 80% EtOH. The EtOH extract was made 
up to 1 ml and 20 !ll aliquots were used for thin layer chro-
matography. 
Cellulose thin layer (0,1 mm) plates (Merck) were used for 
chromatography. The plates were developed in one direction 
with the upper phase of a mixture of benzene - acetic acid 
- water (6:7:3 v/v/v) and in the second direction with a 
mixture of sodium formate - formic acid - water (10:1:200 
m/v/v) (Ibrahim & Towers 1960). The plates were sprayed 
with diazotized sulphanilic acid/Na2C03 (Anon 1971). 
The cellulose thin layer plates of extracts of S. inerme and 
S. peniculinum are depicted in Figure 2. S. inerme produced 
eight spots with the spray reagent, of which vanillic and 
p-hydroxybenzoic acids could be identified. S. peniculinum 
produced ten spots of which three could be identified namely, 
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Figure 2 Diagrammatic representation of thin layer chromatograms 
(cellulose) of stem extracts of S. inerme and S. peniculinum. 
vanillic, p-hydroxybenzoic and u-resorcylic acids. Spots were 
identified by chromatography of authentic phenolic com-
pounds. Chromatograms of the two replicates of each species 
were essentially similar. 
It is evident from the results that the phenolic acids differ 
in the two Sarcocaulon species studied. Vanillic acid and p-
hydroxybenzoic acid were found in both species, but u-
resorcylic acid occurred only in S. peniculinum. Although a 
spot occurs on the chromatogram of S. inerme with a position 
similar to that of u-resorcylic acid, it did not produce the dark 
yellow colour which authentic u-resorcylic acid produces when 
treated with the spray reagent. This spot produces a light 
yellow colour with the spray reagent. The spots in the upper 
left-hand and lower right-hand comers of the chromatograms 
of S. inerme and S. peniculinum could be similar compounds 
respectively, since they occupy similar positions on the chro-
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matograms and they also stain the same colour with the spray 
reagent namely, orange (upper left-hand) and dark yellow 
Oower right-hand). To identify the unidentified spots on the 
chromatograms, eleven different authentic phenolic acids were 
chromatographed, but none of them co-chromatograph ed, 
with the unidentified spots. The phenolic acids chromato-
graphed were protocatechuic acid, syringic acid, p-hydro-
xyphenylacetic acid, ferulic acid, gentisic acid, caffeic acid, 
p-coumaric acid, o-coumaric acid, gallic acid, o-pyrocatechuic 
acid and 3,5-dihydroxbenzoic acid. 
From the preliminary results obtained it seems feasible that 
phenolic acids may be used as a base for a chemotaxonomic 
study. 
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